Background. Liver transplantation is the only therapy for end-stage liver disease. Cirrhosis secondary to autoimmune hepatitis (AIH) is an indication in 4-6% of adult transplants. Aims. To describe the outcomes and recurrence of AIH in liver transplant patients. Material and methods. Twenty patients were retrospectively studied. Results. The female/male ratio was 3:1, the median age was 36.7 years (range, 16 to 39 years), and the median MELD score was 18.5. According to serological analysis, 19 patients were AIH type 1 and one patient was AIH type 2. AIH was associated with human leukocyte antigen (HLA) DR13+ and DR4+. The overall 5-year patient and graft survival rates were 94 and 85%, respectively. Three (15.7%) cases of recurrent AIH were diagnosed based on histological evidence. Clinical and histological features of acute and chronic rejection were present in four (20%) and three (16.6%) patients, respectively. Conclusion. AIH frequently affected young women, was the most frequent indication for liver transplantation. Rejection and recurrence were commonly associated with AIH, but did not affect patient survival. No significant relationship between HLA-DR type and recurrence was found. Rapid progression to cirrhosis should be considered in severe recurrences.
INTRODUCTION
Autoimmune hepatitis (AIH) is a chronic inflammatory liver disease of unknown etiology characterized by interface hepatitis, hypergammaglobulinemia and autoantibodies; it occurs most frequently in women. 1 It has been reported that 29% of patients with AIH are cirrhotic at the time of diagnosis. 2 Liver transplantation is the only available therapy for endstage liver disease with a 5-year survival rate of 80-90%. 3, 4 Liver transplantation is indicated for patients with AIH that progress to cirrhosis, hepatocellular carcinoma (HCC) and liver failure. Recurrence of AIH after LT may vary from 20-30% according to the applied diagnostic criteria. Low levels of immunosuppression and human leukocyte antigen (HLA) status have been related to recurrence. 3, 5 
OBJECTIVE
The aim of this study was to determine the epidemiological, clinical, biochemical, pathological and histocompatibility features of patients who underwent LT at our institution and to determine the associations between these factors and survival and rejection rate.
MATERIALS AND METHODS
We conducted a retrospective review of patients who underwent LT for AIH at the Transplant Department of the Guillermo Almenara National Hospital (Lima, Peru) between March 2000 and December 2010. We reviewed the medical records of 20 patients who met AIH diagnostic criteria based on the original scoring system of the International Autoimmune Hepatitis Group. 6 All patients were tes-ted for autoantibodies: antinuclear antibodies (ANA), anti smooth muscle antibodies (ASMA) and anti liver kidney microsomal-1 antibodies (antiLKM-1). The indication for LT was end-stage chronic liver disease in all cases, including one case HCC within Milan Criteria. 7 According to the protocol of the Liver Transplant Service, post-transplant follow-up consisted of clinical and laboratory evaluation on a weekly basis during the first and second months, biweekly during the third month and monthly from the fourth month onward.
Patients who presented with abnormal liver function tests with or without auto antibodies underwent a percutaneous liver biopsy under fluoroscopic guidance. AIH recurrence after LT was established by liver biopsy with histological typical pattern.
Epidemiological, clinical, biochemical, immunological and histocompatibility data were collected before the transplant and biochemical and pathological data were collected after the transplant. We used Fisher's test to evaluate relationships between these variables. Actuarial patient survival was computed using the Kaplan-Meier estimate.
RESULTS
We performed LT in 78 patients during the study period. The indication of LT was AIH cirrhosis in twenty cases (25.6%). Nineteen patients had AIH type I (ANA or ASMA positive) and one had AIH type II (anti LKM-1 positive). Fifteen patients were women (75%), the average age was 36.7 years (range, 16-59 years) and most were of mixed racial origin. The average duration of disease before transplantation was 4.6 years (range, 2-8 years). The clinical presentation was predominantly cholestatic disease (80% had jaundice and hyperbilirubinemia); ascites and encephalopathy were the most frequent complications (60%). The clinical, epidemiological and follow-up characteristics of the 20 patients are shown in tables 1 and 2. The biochemical profile of our series of cases at the time of transplantation is presented in table 3. During the pretransplant period, four patients (20%) received prednisone, two of them also received azathioprine.
Pathological analysis of liver explants confirmed the presence of liver cirrhosis in all cases ( Table 4) . One of the patients had a single 2.5 cm diameter tumor that corresponded with the appearance of a well-differentiated fibrolamellar HCC.
Immunosuppressive post-transplant therapy consisted of prednisone in all cases and a calcineurin inhibitor (17 patients received tacrolimus and three patients received a combination of cyclosporine and mycophenolate mofetil) ( Table 2 ). The average duration of follow-up was 27.2 ± 28 months (range, 0.5-110 months). During this time, three cases (3/19, 15.7%) of recurrence of AIH were diagnosed based on abnormal liver function tests, liver biopsy, with or without autoantibodies (ANA, ASMA, antiLKM-1) ( Table 2) , two of them showed no inflammatory activity and the other one had mild inflammatory activity. Recurrences of AIH were treated with triple therapy; two patients received prednisone, tacrolimus and azathioprine, and one patient received prednisone, tacrolimus and mycophenolate mofetil. The response to treatment was good in the first two cases, but the third case developed rapidly progressive cirrhosis 12 months after transplantation and required retransplantation (MELD 34), during which micronodular cirrhosis with severe AIH inflammatory activity was observed. Six months after the retransplant, the patient presented with recurrence of AIH in the second graft with moderate inflammatory activity but no fibrosis. The patient received 20 mg of basiliximab intravenously on days 0 and 4, and is currently being treated with triple therapy (prednisone + tacrolimus + azathioprine). Data on HLA type II are shown in tables 2 and 5. According to Fisher's test, there was no correlation between HLA and AIH or its recurrence.
Four patients (20%) experienced episodes of acute cellular rejection and three patients (16.6%) developed chronic rejection. All cases of rejection had a Banff score of mild and exhibited good biochemical responses to treatment with corticosteroid boluses and to optimization of immunosuppression. 
DISCUSSION
The prevalence of AIH is 11.6-16.9 per 100,000 inhabitants in Europe 8 and 0.1-1.9 per 100,000 inhabitants in the USA. There are no epidemiological data on this entity for Peru.
Cirrhosis secondary to AIH is an indication for LT in 2-3% of pediatric transplants and in 4-6% of adult transplants in the USA and Europe. LT is indicated in cases of acute liver failure and decompensated cirrhosis with a MELD score ≥ 15 and for patients with HCC who fulfill the Milan criteria. [7] [8] [9] [10] AIH cirrhosis was the most prevalent indication for LT from 2000 to 2010 (25.6%) at our institution; this contrasts with data from transplant centers in other parts of the world in that the main indications for LT elsewhere are cirrhosis caused by HCV or alcohol consumption. [10] [11] [12] [13] The reason for this disparity is that, in our study, strict selection criteria were applied at the beginning of this period because of the shortage of donors; this gave priority to young patients without major comorbidities, which skewed the sample population. However, the MELD score has been included in the LT selection criteria since 2009, which should avoid this disparity in indications for LT in the future.
In all of our cases, the indication for transplantation was cirrhosis with a MELD score ≥ 15, including one case with HCC. No cases of acute liver failure occurred in our series, in contrast to other centers, at which up to 25% of cases consist of acute liver failure. 14 In our series, there was a female predominance (75%) and 95% of the participants were of mixed racial origin. The age distribution was bimodal, with peaks at 30-39 years and 50-59 years. Phenotypic differences in the manifestation of this disease occur between geographic areas; it has been reported that the age of onset is lower in South America than in other parts of the world and that the cholestatic form predominates in South America, which is consistent with the findings of our study. 2, 15, 16 Some au- thors have reported that an initial presentation of cirrhosis is more frequent in black race AIH populations than in Caucasian AIH populations. In our series, a black race patient had a poor outcome; the patient developed a severe form of recurrence that required retransplantation, a year later AIH developed again. 16 Susceptibility to AIH has been associated with specific alleles of the HLA complex, especially the HLA-DR serotypes. AIH has been associated with HLA-DR3+ and HLA-DR4+ in US and European populations and with HLA-DR13 in South American populations (Argentina and Brazil), and HLA-DR3+ has been associated with a higher incidence of recurrence after LT. 1, 3, [17] [18] [19] [20] In our series, AIH was more frequent in patients with HLA-DR13+ and HLA-DR4+, which agrees with the results of other South American authors. 20, 21 None of our patients had HLA-DR3+, in contrast to other studies. 5, 17, 18, 22, 23 The recurrence of AIH in our series was 15.7%, similar to the reported by other centers (10-82%) (Table  6) . 4, 9, 14, 22, [24] [25] [26] [27] [28] [29] The wide range of recurrence reported in the literature may be caused by differences in protocols, biopsy techniques or diagnostic criteria (e.g., elevation in alanine aminotransferase or aspartate aminotransferase level, persistence of autoantibodies, hypergammaglobulinemia, elevation of IgG level, histological findings, exclusion of alternative etiologies, response to steroids) because a standard score has not been developed for the diagnosis of recurrent AIH. 29 We believe that including a liver time-guided biopsy protocol could improve the diagnosis of recurrent AIH, given that histological recurrence could precede clinical and biochemical recurrence, as has been reported in a small case series. 23 Risk factors for recurrence include discontinuation of prednisone after transplantation, AIH type 1 receptor, positivity to HLA-DR3+, a long posttransplant interval; a high aspartate aminotransferase, alanine aminotransferase and IgG before the transplant, or moderate to severe inflammatory activity or plasma cell infiltration in the liver explant. 3, 9, 24, 30 In our series, three cases of recurrence occurred in patients less than 20 years of age with type 1 AIH. Two of the three cases of recurrence were HLA-DR4+, including the case that required retransplantation. This finding has not been described in other studies. 5, 17, 18, 22, 23 In one patient in our study, AIH recurred after a second liver graft. Others have also observed a high incidence of recurrence (33%) after a second transplant. 14 In patients who receive LT because of AIH, the frequency of rejection episodes is 70%, patients experience more than one episode of rejection and the frequency of steroid-resistant rejection is higher than for other etiologies. 14, 18 We observed seven (36.8%) cases of rejection, which is less than that reported by other authors. Our patients all responded to corticosteroid boluses and optimization of immunosuppression. The patients with recurrent AIH had at least one episode of acute cellular rejection, and one patient also experienced ductopenic rejection. This relationship has been observed by other authors. 14 
CONCLUSION
In conclusion, AIH was the predominant indication for LT during the first 10 years of our center. The presentation of AIH was predominantly cholestatic in young women and was associated with HLA-DR13 and HLA-DR4. The post-transplant survival rate was satisfactory, but not without complications such as rejection and recurrence; the latter may represent a risk factor for graft loss and retransplantation.
